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Summary: One hundreénd twenty-one chro-
mium-rich grains in a partiallgissolved sample of
the Orgueil meteoritevere analyzed byon micro-
probe forthe isotopic composition ofheir Cr. Most
compositions were found to lredistinguishable from
normal within theoftenlarge analytical uncertainties
for the analysis of such smak am) grains. A num-
ber ofgrains,however, shovenhanced“Cr/*Cr, with
the effectranging up tonominally >70%. In spite of
the large errors, statistical fluctuations areualikely
explanation. The exact identity of thegeins, which
may bethe source ofthe smaller*Cr enhancements
observed in solutions analyzed thermal ionization
mass spectrometry, remains to be established.

Introduction. Unique(so far) among theestab-

SEM, additional graingound in the ion probe were
also analyzed for their Cr isotopic composition.

SIMS isotope analyses. Cr was measured ds Cr
ions produced by bombardirthe grains with a pri-
mary O beam. Special consideratitiad to begiven
to grainlifetime and alow intensity primary iorbeam
of only ~0.2 nAwas used. Aboubalf of theanalyses
were performed at mass resolutefil 00, sufficient to
resolve®Cr* from *3CrH’. The other halfvas meas-
ured at lower resolutiofbetween 380@nd5800), not
sufficient for nominal hydride resolution. SincéCr
would have been more affected - both because of the
required mass resoluticand therelative abundances
of Cr isotopes -and noevidence forapparent en-
hancements at mass 5&s found (see below), we

lished isotope abundance anomalies in meteorites isconcludethat, within theanalytical uncertainties of

the *Cr anomaly observeduring sequentiatlissolu-
tion of primitive meteorites [1-4]. Unlike othesotope

the measurements, hydride interferenes&se of no
consequence also at masé. Inconelalloy 601 was

abundance anomalies, it can neither be linked to Ca-used as an isotopatandard placed on the same sam-

Al-rich inclusions [5,6] nor to surviving interstellar
material [7-10] of mostly carbonaceous type or to
other carbonaceous materials [11,12]. It basn most
clearly seen ithe Orgueil meteorite, where the >80%
of the Cr mosteasily dissolved show amall (~6e¢-
units) negative®’Cr anomaly, while analyses of the
remainderyield positive anomalies irthe percent
range. Inprevious work only solutions were analyzed
(by TIMS) sothat any direct information regarding
the phases carying the anomalmess lost. It therefore
seemed worthwhile to perform a diresearch for
*¥Cr-rich grains using the iomicroprobe. Here we
report on the results of such @&xploratory search.
Key tothe approachvasthe suggestionbased on the
lack of observed correlatednomalies in other ele-
ments - that (a) Cr-richhase(s) may bihe carrier(s)
of excess“Cr [4].

Samples. For the ioprobe workthe residudgrom
treatments with acetiand nitricacid (that,according
to the earlier workdissolve >80% of the Cr) was
magnetically separated in NaOHind the non-
magnetic fraction split in a ratio ca. 60:40. The larger
partwasfurther treated with HCI, whiclkielded solu-
tions with>*Cr/?Cr enhanced by up to 2.1% [4]. Ma-
terial from the smaller splitvas suspended in water
and deposited on gold foil for ion microprobe analysis.
The sample mountwere inspected by SEMNd nu-
merous submicron- to micron-sig-rich grainswere
found. In the EDX analyses, most of thegeins
showed, beside€r, only oxygenand smallamounts
(few percent) of Fe; &ew grains with nadetectable Fe
were also seen. Besid#ise grains identified in the

ple mount as the grains to be analyzed. Counting
times at the individualsotopes were chosen sbat
expected errors based on counting statistics were about
equal for *3CrP%Cr and **CrP?Cr and about 1.4x
higherfor >°Cr/P?Cr. Corrections for isobaric interfer-
ences front°Ti (insignificant) and®*Fe were applied
based on measursignals at masses 48d 56, resp..
A few analyses with strongly varying elemental ratios
are omitted from the following discussion.

Resultsand Discussion. Most othe grains ana-
lyzed are indistinguishablérom normal within error
in all threeisotopicratios.However, a closer look re-
veals significant differencdsetweer?“Crf°Cr and the
two otherisotopicratios. The distribution of’Cr/%Cr
and *°Crf%Cr ratios is essentially compatible with a
statistical distribution around the normallues.This
is obviousfrom a look atthe ratios thateviate by
more than 2 from normal (Fig. 1). Out of the 122
analyses of 12grains, 8differ by morethan 2y from
normal in*°Crf°Cr, as do 12 of th&Cr/*Cr ratios; 1
and 4, resp.differ by morethan 2 from therange
defined bythe dashed lines, whidhowthe +25 stan-
dard deviation of the standards. FGfCrP%Cr the
situation iscompletely different: twenty-six out of 121
ratios differ fromnormal by morethan 25, and the
majority of these (17) also frothe rangedefined by
the standards. In addition, while the distribution of
20-"outliers” is essentially symmetric ithe case of
*0CrfCr and®*CrP%Cr, all but two of the twenty-six
>4Crf%Cr “outliers* showenhancements. The ion ratio
*Fe'/P’Crt of the standardvas approximately0.1,
similar to whatwas typically encountered in the
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analyses othe meteoritiograins, hence we a@nfi-
dent thatcorrections for isobaric interferences from
*Fe were reliable(normal **Fef®Fe provided) and
that our data indicate thaidespread occurrence of
Cr-rich (Cr oxide?) grains with highCr.
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Fig.1.: Three-isotope plots of &Crf°Cr (top) and d
*CrPCr (bottom) vs. d°Cr°Cr, where dCrf°Cr gives the
deviation from normal in %. lorder not to clutter the dia-
grams,only those data points aghownthat in at least one
of the ratios plotted deviafeom normal by=20. Error bars
are o. Dashed lineshowthe +Z standard deviations for
the standards.

Fig. 2 is a plot of“Cr/%Cr ratios vs.the sum of
2Cr' registered used as a rough measumgrain size.

All data points areshown in the uppepart of Fig. 2,
while the lower part showsthe 25-“outliers® only.
Nominal **Cr enhancements are highdst some of
the “smallest“grains, ranging up te70%, butalso
some ofthe “larger* grainsshow enhancements of
several percent. Summation afl grainsanalyzed -
weighted by count rates yields an “integrated*
*4Crf%Cr that is higher than normal ly8%, which -
given the uncertainties involved this roughestimate
- is fully compatiblewith what would be expected
based orthe analyses of solutions in earlier experi-
ments [4].

In the grain data presently available, no correlation
of >*CrP°Cr with other properties is discernible. How-
ever, there isomeindication thatour grain analyses
are stillcompromised by a finely disseminated back-

ground from the solutiondlhis is indicated, e.g., by
the fact that theFe/Cr ratios seen in the igmobe are
invariably higher tharnthose seen in point analyses of
grains by SEM/EDX. It cannot bexcludedthat such
a dilution effect also effectsthe Crisotopic analyses
and that a smalfraction of fine grainsmay show
much larger®'Cr enhancementshan typically re-
ported here. Improved separatiand analysis tech-
niques will be required for further progress.
Acknowledgments. Wehank St.Richterand Ch.
Sudek for help with the grain search in the SEM.
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Fig.2: Deviations of* Cr/’Cr from normal [%]plotted vs.
total measured counts ¥Cr as a rough indicator of grain
size (top:all grains; bottom:only grains that deviatérom
normal by>202. While the nominally largest effects are
seenfor low *Cr with large errors, alssome “larger
grains* show enhancedCrf%Cr. Errors shown are D.
Dashed lineshowthe *25 standard deviatiori®r the stan-
dards.
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